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Abstract of JP2002261613 
PROBLEM TO BE SOLVED: To provide an A/D 
conversion circuit capable of easily realizing high 
speed and high precision in a small occupation 
area. SOLUTION: The A/D conversion circuit 20 
includes a coupling capacity element C201 , a 
feedback capacity element C202 , a switch 
element SW202 , an amplifier 201, a comparative 
part 202, a capacity control part 203, and variable 
capacity parts 210, 220 and 230. The variable 
capacity part 210 includes capacity elements 
C211 -C214 , and switch elements SW211 - 
SNA/214 . One end of the capacity elements C21 1 
-C214 is connected to the inversion input terminal 
of the amplifier 201 , the other end is connected to 
any one of a reference voltage value Vrefl and a 
reference voltage value Vcom through the switch 
elements SW211 -SW214 . 
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fifA^HS^Cj^^SnSo 0 4tt, A/D^Iel8S2 Ofc 
A^jf^ttEEffiVin i: 4OC0li-y hDn —Dg^-n^n 

11 ~De^n^ft©ffitfjfc££nfcB#j£TH±, H§iS^» 

^?C202 tC^oTV^«^ffiQl«C- V refl 



11 

K>. 7>r2 0 lA>5tiJ*ftl4tEffiVitt, Vren 

co o 3 5] £xt(Dk/D&wm<Dm2®.mtc.WL<m 
stm-ntt. mz$s.mmjmicm^m.m^c2 0 2 im 

ft£ 4-0<DX^ y^m^S^i ~SW 2 24 ^tl^'tlO^ 

221 ##j$«E(BV re f2 (Dj5lcy]VWt>Zo ctilz*. 
Gftl 3] 

Q z 2 1 = C 2 4 , • V r . f 2 = 8 C • V r . t 2 ... (13) 
C^St 1 4] 

Q 2 0 2 = i 6c-v,-ac-v r#tl 

= 1 6C(V,-V rtf! /2) -(14) 

^^^T*a^ni>m?^«Q202 ^»s^«^c 20 2 icm. 

So 

CO 0 3 6] fbt, T>y"2 0 1 J:t)ttlEfa (Vi- 
V ref2 /2) tfffi^n^o tkl5g|52 0 2fC«tO. TV 
7*2 0 1 ^K>^MKili^KXts-t^>mS.m. (Vi-V 

re f2 /2) immxtiitiiTizxtitzmmm&mv 

co„ (=0) X'hitmztir. MEEm (v.-v 

re f2 /2) ©afw^nso toemu:* 

ai5 2 o 3<rcxtizn. mttt^^v hDKDmti,r 

IHH^n-So HJEffi (Vi-Vren /2) tflET'&fttf 

t>^> (Vl-Vrefl /32) *^IET*^nffD7=i 

CO 0 3 7] Jfc(P$fc[S|8lfc:LT, Rj^g!MgP2 2 0^# 

&ft%> v^-mi^smn ~sw224 ^n*-*n<D 

>y hD7~D4^n-?-*nco(ai:£DM^^-r0*T*a55o 

C-V ref2 J-^T (C-V refl /2 ( «T) ?K 7>7 

2 0 1 *^Hi*?nS«BE(aV2«, Vr ef2 /2 4 J^T 
(Vron /2 8 i^T) T'&oT, Ji(±<0!g3|.8|5gfc:fc^ 

t *> a / d aak L^n&fro fc^n-es s o 
co o 3 8) vLt(DA/Dm!ijmtom3mmt£iti<m 

oTl/^«£5»Q 2 Kol^T, qTSSMW 2 3 o tc#£ 

n^4oox-i'7f-i?sw23i -SW234 ^n^'ft^gj 



(7) #BB 2 0 0 2 - 2 6 1 6 1 3 

■s, 4o©^a^?c23i —C234 (D5-t>mt>&m 

C»l 5] 

Q*3i=C 231 -V r . f3 =8C.V r . f3 ».(!5) 

^S^T?a^n5^«Q23i *^S^?C23i fc&gj 
U 

10 [ft 16] 

Q 40 2=1 6 C • V 2 - 8 C • V r , f 3 

= 1 6 C(V 2 -V r . f3 / 2 ) .-.(16) 

5. 

CO 0 3 9) *L-Z\ 7>^2 0 1 J: t) ttEEffi (V 2 - 
Vron /2) *tHWj*ttS. ifc«a$2 0 2fc«fc»K T> 
^20 l ^OEKAAttl^JcAA-raflffffi (v 2 -v 

r=f3 /2) ^sKA^^fcA^i-rsajpiiiifiiv 
20 coo (=0) t*\ *'hft.m-&tiT, mjzm cv 2 -v 

ren /2) OW^WsE^nSo C<0*S*t4, ^MMM 

aJ2 0 3KA**n, w*-r^c?tr.v hD 3 ©ffihLT 

SBIs^tlSo flEffi (V2-Vron /2) A^jETfetataf 
WKB (V2-Vron /5 12) tflET'StUf D3 
CO 0 4 0) fi(BfeB|«tLT, RJSSg«$S2 3 0K"& 

£ns -y^m^smii ~sw234 ^-n^nco 

30 (fiA^ll^C^^tlSo E96U, WffifflVai: 4O0Dlf 

Of®S*^ : ?C202 tcioTl / ^i^iQ 3 fi 
C-V ren «T (C-V ron /2 8 J.^T) 7?^t), 

2 0 1 *^tt}^J^n5«fffflV3«, Vrof3 /2UXT 

(Vren /2 I2 J^T) 7$^T> W±©^4a»fc43V> 
T t A / D L^jn^ t> fc^ST'fe S o 

CO 0 4 1] W±©A/D^5Qa©^4©Pg*^7L 
/tB#^-e«, 1 2{0OXl'>y^?SW2ii -SVV2H , 

40 SW221 ~SW224 fcJ;t;SW231 —SW234 Ztl^tUOS 

tt&VJWttUlCJ&Utc 1 2 fcT«y hCD^^^l/filDii ~D 
0*^»WWffl2 0 3telS*SnTVNS o f LT, ^4 
aPB*««7 CO 1 2 tT>y Mrjf^;HD,i ~ 

Do«<3S»HW»2 0 3 ±t>tB7b?ni.o 
CO 0 4 2] C£OA/D^[UiES2 OT'li, >?£$Sffi 

210, 2 2 ofeiri2 3 o^-nf ntt$n§Mi 

7& 6 t>*t<:'jSS§ag[J c 202 (D^fatf?- v ?±re 
•SBIRti^ §flfB6 1 C (= 3 (8 C + 4 C+2C+C) 

+ 1 6 o «^a^7 1 o^o^s^effl^-rso - 



(8) 
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So 

CO 0 4 3] LfctfoTs £©«fc3&£Wffiiltf/jN£t / > 
A/DaE»|alJ»2 0*^tTH<*a«fi« 1 U\ »^(h]ES 

1 0SKA/DSM2 O^IS^SCirt^DlSjIjb 

7*5> 2 Mm Yi >y h < t 3 C cfc t) i^mfifb^ 10 

fc, sejfe^A/D^iHiss^ts^ss^afiiA^ 11 c 

Ofc*»t««^S«filW: 1 6CT'ifc30T\ *HSffi^ 

oj^Tt A/bagsMiuiJfewatefT^ z. t^So 
coo44] (^2 mmmm) *«ub©s 2 use 

B2 0<Oi(iltWj:5o H7«, £2£ffiJ£JBf<:ft&A 
/D^£d]gg2 0O[s]Sg|gT*&3o COA/D^&IUgg 

2 0H\ IS^SM^Cai , 5§j1S«^C202 , X-< 
y^jR?SW2n, 7>y20U J±i£g|$2 0 2, 

mm 2 0 3fcj;t>*pi^agiJ2 4 o^-g-tfo 
co 0 4 5] t>^2 0 1 {±, mftms&i ot^mti^ 
ntcmi±m cr^-o^m) cm 
&m Atlantic xi3^ mmnmmvc *imm 

A2l4imcA2f-f £0 Czoz «\ 7>Zf2 

0 l©filEA*4iir?i:ta*«g!?fcOIBlcRtt6tu A*l 30 

2 «\ 7>/2 0 1 OS3toA^ftS?i:ttl^liS?i:©Htc 
202 Efet^tSf^'Jt'y h-T-So -f- LT, 7^ 

2 0 1 «, mmmmm : fC 202 izwmzftrcWMmicfc 

CfcWffiffi** W^i4S^J;t)J±KgP2 0 2^fcH*rrSo - 

hbiKlSlSS 2 0 2«. 72/72 0 lfr^ttiTJ^nfcWEffi 
^RfiA^WI^K A77 U fitfkSSffiVa. Sr^gi&A 
AttftAAU £n£2o<DA:fr<i^<D#£A/hi£$$ 40 

C 0 0 4 6 ] Rjg&figB 2 4 0 4-QtD^fi^C 

241 ~C 2 44 *5«fctf 4 00^7fS? S W241 —SW244 

S W24 12 , S W2421 , S W2422 , S W2431 , S W2432 , 

SW2441 *5«fc(K : sw2442 £^tf 0 mmm^czu It, - 

4S^X-r«v^?SW24ii ^LT7>72 0 1 ©gfs 

K-tt#x-rv2*?swMi2 * 



W241 %ftLT #M WBEfil V refl . V ref2 J3 «fc tf V r ef 3 

>72 0 1 ^gA«?i:MJn, «— tttfx-fy 
A < X^-y^^SW242 %/TLT#M«JEljiVr e n , V 

W2431 ^Lt7^2 0 1 (omixti^tmmt 

tl, Wc- ffitfX-l' >y ^-M^ S W2432 ^^LTPlEf 
Vca. £2ft, fftWX-l'>y^ ; ?SW243 ■*.1X\^Tm& 

ttfffflVrefl , Vr e f2 43j;D*Vref3 & 5> mCS^MIff ffi 
Vco. <DMft*>fcJgiB!2ft£ 0 ^»^C 244 t4, 

-^X-f-y^^S W2441 ^/M,TT>'7'2 0 1£DS 

teA^fiS^tsnftsn, is-^x-r>y^-^sw2442 

SW244 ^LT#M«JE{iV re fi , V ref 2 43ib*V 

co 0 4 7] pj^agp2 4 ofc-g-gcnassaff?^ 

C^l 7] _ 
C 2 4 1 — 8 C 

C 24 2=4C 

C 2 4 3 = 2 C 
C 2 4 4 i — C 

ren , Vref2 fc^OfV^fS ft £ tf rCSHMljEE fit Vco. 

So iin^#m«EEfilVr e fi , V ref2 feitf 

Vref3 ttlZtltemmfc&iGi®® 3 0 «t 0 «i|£2f ft 
•So 

C 0 0 4 8] ^aStJ^lgp 20 3 t± v -X-f •y ^^ S-W - - 

241 ~sw244 znztiiasvrzwwmitemmtZo m 

fe, ^a$!l®lg|3 2 0 3 (i. cneo4iox-i'7fi? 

i51t3«};C>*J;bS[ai3 2 0 2A'>e,/±l7]?n/j:ll^cS^^T, 

1 2e«y WriSZfr®. (Du -Do) ^tiWrTSo 

CO 0 4 9] 3fefc, S2SMfiJBffl»i:«SA/Daift0IS 

2 0 (ommz-D^xmrn-t^o a/d^mios i © 

PgTfci, X-|--y^?SW202 ^±EflCT^^T, DfiiSa 
^0202 &j&«£ftTI/^o X^*y^-|R?SW24i ~S 

W244 ^n^nti, s^ttffiivco. »*^^jt)#xp>n 

TVS„ X-f'<y^?SW24ii . SW2421 , SW243 its 
J:D*SW244i ^tt^nttP^Tl^So X-f^y?-* 
?SW24i2 , SW2422, SW2432 *3J:t>*S W2442 ^tl^f 



•(17a) 
••(17b) 
••(17c) 
•(17d) 
•(17e) 
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ErgQtf!f§S£gifi7-C202 fc*«*ft3 0 CUT-, « 

coo5o] A/D^&aag©3s2Si5g-e«\ rtess 

SI52 4 0(tt$n5 4-3(0X^'V^?SWai ~SW 

244 ^n^nfi, #M«£EfilVrefl tS^ttjEllVco. t 

fl&tS©«^©S2S»fcEltrt?2&3. fbT, iL©Sfl2 10 
4 0©X-l'>v^ii7-SW24i ~SWa< ^n^n©iZJlf#; 

•SttEffiVta £:4o©kT>y hDn ~Ds ^ft^n©*!*: 
©8B«tis IH 4 lCmZnrct> CD tm ffiT<&2>o £ft<E>4 

ren JiTFT-fitU TZ/fZ 0 1 jb^a^^nsHBEffiV 20 
i«\ Vren /2<JLxTT*;fcoT, W±©Sg 2 ISP! fcfcl^ 
TA/D L<Zm& ft> o tc ggT'S 5 . 
[0 0 5 1] «±OA/DSgS8fiBlflDa2g»g©»fc N 

X-Yy^^SW2411 , SW2421 . SW243. i3<fctfSW 

244i **i/PntfM#, ;W v**ysWMi2 , S 

W2422 , SW2432 *5 <fc t>* S W2442 ^ft-Tn^M X'f' 

v*-JR?SWmi -SW244 ^n^'tiA^SSpmEEfSVco. 

(Djsicwowz-ZftT. nmm^cni ~c 22 4 ^-n^n 

A'ftfSftS. ?LT, X^y^?SW24ii . SW 

2421 , SW2431 ticfct/S W 2 441 ^n^tltfffl X-f V 30 

^?SW2412 , SW2422 , S W 2 432 *5 £ S VV2442 ^ 

n^n^PK. ^©^ A/Dg»ffi3©£3ift«a«M 
[0052] A/Dg8WBg©& 3 fszmvs 

SW241 -SW244 ^n^fnfl. #Mttff{fiVref2 £g*fS 

LT, d0^3lS|5g*^TLfc^T«, PiaSM|J2 40 
4 OlCggriZ 4O07^7fI?S W241 —SW244 

tietKDwmvzM (#MBEiiVref2 *j<fct;a^«Efa 
D4^n^n©fi*m&u:r&t£ft£ 0 «£Efiivi 1 40 

ftfr&CD £mmT°2bZ> 0 Cine. 4-3€>lf-y hD7~D4^- 

2 0 1 3b>5tb*^n§«ffiffiV2tt, VreR / 2 * lUT? 

W±©S3aBfc:i3^TfeA/D^88Lftjna so 



[0 0 5 3] JM±<0A/DS«Wfla©M3aB<0»te, 
X-f^fg^SV^n , SW2421 , SW2431 :fc«i:Z>*SW 

2441 ^tl^tltfffl^^ X'fyT-mj'S W2412 . S 

W2422 , SW2432 *J <fc Zf S W 2 442 fttfK X-Y 

>y^?SW241 -SW244 ^n^n^ssp^EfiiVcoo 

o73te^jt>#x&nT, ^a^c 2 2i -C 224 ^-n^n 

A^«^nS 0 fLT, SWz«i . sw 

2421 , SW243I jSZZfS W2441 ^tl^PntfUfl X-f V 
3-m?S\Nzm . SW2422 . SW2432 & <fc tf S W 2 442 * 

[0 0 5 4] A/Da»*aaio»4aB-c?tt, ^3©Pg 
*?TB$j«:»agrayc202 taoT^stsiQjto 

l/^T, Bj^«gU2 4 0tC^-StlS4O©X-i'>y^? 

SW241 —SW244 ^n^ntt, #J!8SffffiVref3 t g*P 

4 0^#£n£4O©X^-y?-jg7-SW24i ~SW 2 44 

n-ffuosjsttia &mwEmv na fe^tfauMtEis 
©tr-y hD3~Do^n^-*n©iit©Bflf}gt±, m6ic^ 

££goTt/->3H?RrfiQ3teC- V ren «TT*6D^ TV^" 
2 0 l7b>e»m*?nS«ffffiV3t±, Vren /2*«TT' 
feoT, M±<Dm4mMfctS^Tt> A/D^L^jn^: 

[oo5 5]yioA/D ^iaa©^ 4 a»*t»T u 

©»^-tc*5tt5 4 4B©X-f'y^7S W24. ~S W244 

ft^nvwrnvimzfovtc 1 2 tr>v hc^^^niDn 

~Do««?Sa*iJ«flW2 0 3^CfB«^nTV^?, 0 f LT, 
Hi 4 SPgA^T Lfc^, c © 1 2 e <y h ©-r ^^;l/ffiD 
11 ~DoA^a$iJ^g|5 2 0 3«t t)tH^J^n^o 
[0 0 5 6] C©A/D^IhISS2 0f(i, oj^gggp 
2 4 O^#$n^S«^ : ?^:P,mi:!l§a^Mg|5C 202 © 
^tf^y^iTAfrrsHSli*, ^»<W3 1 C (=8 
C + 4C + 2C + C+ 1 6C) (Dgii^io^o^f 

®ate*aa-r*o ^©1 ze-^f^n?; 
aiti-rs A/DsaisiMSTtt^ 1 2ffl©sa* ; ?*<*fi- 

T£®4*tt, S«fit2'2 C^gfi^lO^CQ^ii 

tcffi^-rSo coJ:3(Cs **MBB!R*£:«5A/D&& 
T§iI?OfitI«*ll/2T'$5„ 

[0057] c»3iitt»aK) ^jc, *%^©m3^ 
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ES20 *s£t?mMmmm}&\Bi3& 3 o t n^rKom^m 

B8tt, ^3*SSJBJ|(C«aA/DS»|5|gS20 
©[HliiS0T-S«o COA/D*»|gB2 Ott, 

fit? c am , usjisa^c^ N x-r-v^-^s 
W202 , 7>y2 0 1 » tm&z 0 2. £sftj»gp2 0 

3*3«trjRl^ag|3 2 5 0*#t? o 
[0 0 5 8] 7^-?2 0 1 tt. 1 OfrZMtlZ 

0 KORmxttmT-tmtjm^iKDjaicmt&tis a*j 

2 tt, 7^2 0 1 OS^A^^fcW^^fcOMfc 

202 KfeJtS«Sf*H*U-fey h"TS. ^LT, 

2 0 1 tt, HfjISSig^ C202 {cSfl|^nfc«^fl:fcj5S 



10 





3o Rll 


^*gU2 


hb^iusg 2 0 2t4, yy~f2, 0 1 *>&ttt^2ftfctt£E{ii . 20 


refl — Vrefl2 




fcSlSAaiS^KAaU V« %|fS<BA 


Cgfel 9] 




ftttl^lcAftU cn£ 20<DA;W§^<Dffi£A'Nt$£ 






Vr,fa-V„, m =(V rif1 - 


V oom )/2 


•■•(19a) 


V r . # f 3 — V com =(V ref2 — 


V oom )/-2 


-(19b) 


Vf.t 4" V oom = (V r8f3 - 


V.. J/2 


•••(19c) 


Vr.f5-V C0W = (V fGf4 - 


VooJ/2 


-<19d) 


Vr»f8"~y c oin == (V rof5 — 


V..J/2 


•••(19e) 


Vr.f ,-V com = (V r . t0 - 


V oom )/2 


•••(19f) 


V r »fe^V oom = (V rof7 — 


V Don .)/2 


•••(19g) 


^r»f B V COin = (V rof8 — 


V oom )/2 


— ( 1 9h) 


V r .„ e -V eof . = (V r . f9 - 


V oom )/2 


•••(19i) 


V r • f II V com == (V r ,f|j 


V cora )/2 


-(19j). 


V r • f II - V eom = (V r#f ,,— 


V..J/2 


•••(19k) 
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co 059] w^mm^z 5 ot±, ^mm^c™ 

X-f-y^f^S W251 43«tt>*SW252 £^t? 0 S«^C 
250 tt N — 4SA^7.l'«y^?SW25i ^LT7>^2 0 

W252 ^LtlMElV™ t£*u flWWtt-fy* 
^?SW2so *rt-LT#JH«£E«V,.fi ~Vr=f.2 *3irjP 

CO 0 6 0] alW£®m®2 50lcS$:ih.%!gmm : ? 

C250 , a-e-gasiE^cai „ !)§3is»^c202 ^-n^ 
mi s] 

Cjoi =C a02 = 1 6 C -(18a) 
C JS0 =8C -<18b) 



tt&i&fi{ft££n££>T% glRTttVe. = 0i:fS o 

:n&#iiEffiv,.n ~v re fi2 ^4vrn&# 
3 0*4, ma\ ast«tf«Ea»asnfcfiiit»f!iisiK 

CO 0 6 1] g»frJffllSP2 0 3tt, X-T'^IfSW 

250 tc&vzv)mbtt*mm?&. mrc. smmwaz 

0 3tt, CtDX^vT-m^S W250 tefcttSSflfcRiRfc 
IS11 LT *5 D , C 0^]#t«c?J243 «fc Zfitmt 2 0 2 t±J 
^J^tlfc^fcS-dfVT. 1 2 kT^y h©-r^^;Wi (D 

n -Do) ^wars. 

co 0 6 2] S3Htt»ii6fc«a A/D^mass 

2 ooMftKoi/VTIRtlirrs. A/D^&jamcD^ 1 ft so 



BBWtt; X<f-y?iR?-SWw liHBT^T-, !)ff®^» 
^0202 (ifi!lS^TV>2, ( , X-T'y^-^S W250 tt, 

m^SWzsi tiffltT^S, Xf^^ : ?SW252 
ttHV»Tl^*. LTv X-1>:Hg?SW202 tfM^ 
T* ^@8S1 0A^6iH**nfe«£EfflVi. fcjSCfcB 

M»Qtt±l2(4)^T^tiSo *I^<DA/D 

CO 0 6 3] A/D^jaJI©^2SPgT'tt, Rl^S« 
SP2 5 0tt$n3Xl' ^^-^5X^250 tt, #M«£E 

So -t&fci^s X^^^-^SW25o A<#I8«SffiV 
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202 Kwm-sti-z^itmtfiQ (±m(4)30 0-5-5, 
mzoi 

Q 2S o = C 2S0 -V r . f , = 8C V r . f1 -(20) 

bs 

C£fc2 l] 

Q 20! = 1 6C-V u -8C-V Plfl 

= 16C(V,„-V rtn /2) ..-{21) 



20 



[0 0 6 4] fLT, 7V^2 0 1 £t>«BEfiI (Vm - 
Vren /2) *«W*?n5 0 J±i£gP2 0 2fCctt>> 7> 
7*20 l «fc$£iteA;fc«mcA2j-r£®fffit (Vi» -V 
ren /2) ^RKA*4g?{CA^J-r-5S2pttE{BV 

cob (=0) ;*xhJt«*nT* «£Effi (Vi„-v 
ren /2) o^A^j^^nso c<Dtt*w\ sssnni 
gP2 0 3^A*^ns mttt^m±{iLv:y hDn om 
tLTEi?ns 0 (Vi„-v re fi / 

2) tfjET&tltfDn = 1 t?n, ^p-e^^tXtt* Dn 20 
= 0WW. cl(Dlf«v hDu «fil*^S?nfc^T 
tt, !lfil^a^ ; ?C202 fCgioTl^SWpJSQi kirC- V 

re n wTT-fet), 7^2 o i frzmtiztizwmmv 

i«\ Vren /2«moT« W±©^2|g|^^t3V^ 

T A / D £& b^tlft fro fcglffT*& 3 o 
CO 0 6 53 JM±<0A/DgfJ8^©S 2 
X-Y-y^^S W25i tfm%. X-T-y^-fiiT-S W252 tfffl 
b\ X^y^-fjl^SWzso tf£tfS«EfitV«- O^tc^Jt) 
f^^tlt^ €f»*?C2so *W2W„ fbT, X 
-f >v 5f- JgT- S W25. tfffl D\ X-T -y =f-fk=f- S W2S2 30 

< 0 foi, A/DajsiftHioa3iBiiA«B8j6sna. 
[0066] a / d ^mo^ 3 mmvit. m 2 gye 

*?7B#^!)§JlSa^ : ?C202 fC^oTl^Sm^fiQitCO 

250 fct, #Mttff#Vref2 £S*Pftfflfi Vco. tCKT^O 

^«^ : ?C202 ^^^nTl/^ctt^Q!©^^, 
[»2 2] 

Q 25 o = C 250 V r . f2 =4C V r#t1 -(22) An 

40 

u 

[»2 3] 

Q 20 2 = 1 6 C-V,-4C-V ref1 

= 1 6C(V,-V r . fl /2 ! ) -(23) 

So 

[0 0 6 7] fLT, 7>/2 0 1 ±t>«E{fi (Vi- 
Vrefi /2 2 ) tffflaSftSo £fc«Sl5 2 0 2fcJ:*K T so 



>^2 o i £Qfcm\t)f®¥icxt>-tz>nmm cv.- 

Vref. /2 2 ) #r5S<EAAfiS?KA^nrsaqi«BE 
fiVco. (=0) ttiK ±'hkk%t$nT, m&m (Vi- 
Vren /2 2 ) OlWAtJUShS. CO««tt, 
*M|g|52 0 3lzXf32tls mtJt^^y hDio Offlt 
LTiBHSftSo -T^t)^, Wffiffl (V) -Vr.fi / 
2 2 ) tflET-feftrfDio = 1 £2tX, ^-?T*&W-ftfcjfD 

io = oi:^ns 0 coif-yhDioow^nfe^ 
t* ti, mhmsms? c 20 2 m o t t mm m q 2 1± c • 

Vren /2JWTT*fe»K 7y^2 0 1 frSffl^ftStt 

fffiiV2«, Vren /2 2 «Tn?T> w±om3@Pi 
[0068] u±.<Dk/n^mm&<DWi3wm?>m^ 

X-Y >v S W251 #R|* % x-f >y ^7 S W 252 *«BH 
X-r>v^?SW25o A^^«£EfflVco. (DftlcWj 
Wz.<E>tlT. ^»^C25o frjftflStl&o ^Lt, X 
-fv**PS Wzsi tfffli;, X^<y^|g^SW252 *<M 

<„ A/DB5iiMaiaio»4®i8^BBttsns. 

[0 0 6 9] A/D^«iffla©*4®PgTt4. ^3f£Pg 
t^T. RTS?SP»»2 5 O^icn&X-r-y^-fST-SW 

2so ti, #M*jEfiiVr e f3 tmmwEEMVco. t(omT*w 

iHt^T^tlS, -T&fr^ X-Y-y^ : fSW250 # 

mz 4] 

Q25o = C 210 -V P , n =2C-V r . f , -(24) 
C»2 5] 

Q 202 = 1 6 C-V,-2C V r . f , 

= 1 6C(V,-V rtf ,/2 3 ) -(25) 

^S^T'g?tl^tt^aQ202 A^5»31Sa^?C 202 fc!^ 

So 

[0070] ^br, r-y-fz 0 1 XK>mzm (V2- 

Vrefl /2 3 ) ^tt^^n^o J±$$g|52 0 2fC«fc0s T 

>^2 0 1 ±t)S$EA*6S?tcA*-rsttffffl (V2- 

ffiVa» (=0) */>j«s?hT, mmm (v 2 - 

*«j»aJ2 0 3fc:A**ti, a^j-r^^e^ hDgofiii: 
bTiBft^nsc msm (v 2 -v«n / 

2 3 ) #IET-;&ft{£D9= 1 <t^n, fn-WWfDs 

= oi:^ns„ cotr>y hD 9 ©fiiA^^?n/c^T* 

l±. 5SjlSa*7C202 (C^oTV'Sll^pjaQsfiC. V 
ren /2 2 JWTT'fctK 7 T >7°2 0 lA^ffl^j^nSH 
EffiV3«, Vren /2 3 JWT^oT, JW±<0^4©^ 
rC*3^>TA/D^b^n^A^ofe^MT»*So 
[00 7 1] K±(OA/DtMiOg4|«©}|t, 
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X-f-y^m^S W25i X7y^ig7SW2S2 tfgg 

m^ftr, sms^cuo awtsnso ^lt, x 

-f 'V^-f^S W 2 51 tfBID, X7y^|g7SW252 tfgfl 

<o ^-©m. A/DSS6*a?l€)S5|ftB3b<Bfl*6«nSo 

coo7 2] A/Das»Aaa©^5ift»w»fera«iT* 

So A/DlMliDgl 3|gpgT*fcj\ Si 2|SPg^7 
Rj^S«gP2 5 OlC-SStlZXJv^m^SWzso {±, 

#Mttffi{IVrefl2 J:l*PtEfVc. t<DmT'9]Wmft 10 

rfWbft&o £©^1 3®P&T**4 % ST&e y hDo<D 
ffi*^*»J»flJ2 0 3lClEH2ftS 0 
[0 0 7 3] «±©A/D&«J«yS©^l 3©B*<»7 
Lfc^T'ti, 1 2 U^l/CO^mjEMVrefi ~V 

refl2 ^tl&tMDi&'&lCjSljrZXj y ^SST- S W250 <D#J 

a$uffljg(52 o 3teEit*nT^a. f lt, mi 3@jg 

WTLfci, C1<D 1 2 tT-v hO-T'S^HBDii -Do 
**£*fBIWSS2 0 3 iOtfi^ftSo 
[0 0 7 4] C<E>A/D^&|e]§&2 OTtt, «I^Mg|J 20 
2 4 0fc:$3;nSga*7-fcJ:imi«&»WC2K ©£ 
Wf7 7"±TAStSIili, S»{12 4C (=8C 

+ 1 6 o <D^fi^7io^od&w®atcta^-r§ 0 - 

75\ !»<0 1 2lf-v hf^;H5;tii^t§A/Dgi 

2 12 C 1 o»©^Ii(c|@^t 5„ cod; 
Mc, **«H^JI8»£:««A/DaEJftlHlK2 Ott, 
tOi:l±t?bTSa^7(r)£W®^ 1/ 1 7 0T-& 
K>. miJI»^c^SfeOi:it$$LTS«^7cD c & : fi- 

30 

[0 0 7 5] (^Jg0»J) — flgfc, *5gB^(c^§ A/D^ 
M^@<DpT^Sei5<D5-6Sm ( 1 ^m<M) (D^m^-M 

f£U M=Pt= 1 ©*^*^< 0 Sm<DPr^»gpfc 

^*n«N.<H«>s«jR? j E-n j eti©s«ffi*c..i ~c 

Vref. B .l ~Vref...P. £ 1 S t , SfTlfil, # n fit (1 

^n<N.) *5«fctf*pffi (lSp^P.) fcOI^T, C 

>.n -V ref...p <0=&fif ^St^C^S: £ «fc O \ZWi^ ft 
So C..n -V ref,. p 0#f(i, ^JIIKM<fc 

£fc4Hbtf 2 T'£S#i£3^JT*&S©##3lT*&S 0 A 
/ D KJAIbIK^ 6 ttl^l 2 ft S -r->*^ ;WI© if -y h »{± s 
[»2 6] 

Ni-Pi + Ni-P, + --+N B -Py -(26) 

assST-g^ftSo 

[0 0 7 6] ±IEO^MJgfilTt±, A/D^gHUSS^ so 



ffi©ffi«Oft-p*t>Tfe«tV% 0 ±f2S! 1 £fl0B!»T?,i 
M=3, &N.= 4, #P.= 1 T'&ofctf, — ftfc: 

M#2J^±<Dffi^©gtT'&-3T> 2tiLk© 
tfMT'$oTJ;V\ ±IBJIt2UM2ilT*« M= 
1* Ni = 4, Pi = 3 T'&-?rci)\ —ISUclts Ni#2 
U±.<D\Z&<D%LT*& oT, P 1 1 2 J^±<Dffit©&-?fc 

M= K N. = K Pi = 1 2 T-fcofctf, — IftlCtt, 
Pi#2J«±<Dffifi<Di&T*;&oT<l:<, CO^fCti, 

l/>o £7^ M*<tt»T?fcoT, £-N.= l, &P.= 1 
t'SottJ:^ M«TSot, SN.tflSot 

[0 0 7 7] 

«sA/DaESj0K"p*4, wsfigufc^g-ftsgass 
scttcfcij^^fb^ig^iitfe^^So * 

**JBffilc«*A/D38»|5iisti x C£*©t,©JtRL 
[0®<Dfflfm&!8BJ§] 

[02] mttmmi ocoieiss0T'*s o 

[03] m i nmmMK%z>A/'Dm9m$&2 oohik 

0T-^S o 

[04] A/D^|USS2 0{CA7J-rSttEfflV,„ ,t4 
•O© tT «y h D i . ~ D s * ft ^Fft ©ffi fc © K^^^t H*- 

[05] ttJEfUVi t 40©t*7 h D?~D^ft^n© 
ffli:©M^*^-r0^T-$.5o 
[06] ®EffiV2 h 4 h Da — Do^ft-Tft© 

[0 7] »2*fiSJgJI8fc«aA/Da«laI»2 0OElIB 
0T'feSo 

[08] »3||ffl0g|gfcffiA/b^Si|5lgg2OOEiK 
[W^OIKB^] 

1 -@«:JS®g@, 10-a^HJSS, 2 0-A/D^& 
ESSs 3 0 -MVEiKlftiatt. 4 0-«!iffil|p|eg, 2 0 
l~T>7. 2 0 2-J±«8P, 2 0 3-mmffl'M®s 2 
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1 0, 220, 230, 24 0, 2 5 0 ■■•RT^SMSPo 
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[06] 



[07] 



I v. 


D> 


D, 


D, 


Dt 


15V,.f,/16*~ Vr.f, 




1 
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HVr. ft/16 ~ 16Vr.f,/16 
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